Bacterial expression, purification, and characterization of rat kidney-type mitochondrial glutaminase.
The human gene that encodes the kidney-type glutaminase (KGA) spans 84-kb, contains 19 exons, and encodes two alternatively spliced mRNAs. Various segments of the rat KGA cDNA were PCR amplified and cloned into a bacterial expression vector to determine whether the N- and C- terminal ends of the glutaminase protein were essential for activity. A recombinant glutaminase, lacking the coding sequence contained in exon 1, was found to be fully active. In contrast, proteins that lacked sequences from exons 1 and 2 and exons 1-3 were inactive. An additional construct that corresponded to the sequence encoded by exons 2-14 also retained full activity. Both of the fully active, truncated proteins were purified to apparent homogeneity using an incorporated N-terminal His(6)-tag and Ni(2+)-affinity chromatography. The K(M) values for glutamine of the native and recombinant forms of glutaminase were nearly identical. However, the two truncated forms of the glutaminase exhibit the characteristic phosphate activation profile only when dialyzed into a buffer lacking phosphate. Dialysis versus 10mM Tris-phosphate was sufficient to form an active tetramer. Thus, the deleted N-terminal sequence may contribute to the phosphate-dependent oligomerization and activation of the native glutaminase.